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This invention relates to i 
sere specifically, to a dories suitable tax dispensing 
dieereta m o unt s of fluid. 

Id particular, the invention is c oncern e d with e 
dispensing device of the type where the astered dose ie 
adalnistared in response to the inhalation of the patient. 

Metered doso inhalers ere veil known in asdlclne for 
tr aa ta on t, or alleviation of the effects of respiretory 
coaplslnti, for exaxple asthaa. Breath-ectuated devices 
are also known, and have been the subject of many patent 
applications. 

6S UW971; GB 1297W3; GB 1335378; 68 1383761; GB 
1393192; GB 1413285; BC85/01WO; CB 2304799; OS 4803979 
end EP 018(230* describe inhalation-actuated dispensing 
devieee far use with e pressurised aerosol dispensing 
container, the device Includes a dispensing container and 
the QQBtainer iBdudes a valve np^l m at releaslog e 
setered enoant of the aerosol- contents, when an Internal 
spring operating the valve Is ronprwaaert by e sufficient 
eromt. The dispensing device often coaprlses a chasber 
beviag e eoothpiece. sir ialete. actuating noons for 
earning the actuation of the velve in the dispensing 
container, a latching Mini far releasahly retaining said 
entering valve in a charged position, and an In ha l ati on 
responsive seans for releasing the latch, such that e 
ostered anoant of aerosol oospousd is discharged into the 
regies of the nonthpiece. the overall objective Is to 
give co-ordination of discharge of oodicaowmt fro the 
aerosol container with inhalation of the poticxt. thus 
allowing a naelnas dose of ssdlcascst to reach the 
bronchial passages of the longs. 

The latching scans is often cnrurrcTrd to a valve 
which noves frua e latching position to e dispensing 
position in response to e partial vacooa developed upon 
ichftlatlan. 
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EP-A-0O45419 describes an InMilntlmi device having 
ana which ere alone of insufficient force to 
depress the container bat which together an of euf f iciest 
farce to do so. 

EP-h-186280 describes e device which enploye negnets 
to control the release of the aerosol container. 



i with the Bouthpieco via a netaring 
ehasher. a netared quantity of the aerosol •cenpeund is 
discharged into the notering *+*~*>*~r end this is con veye d 
to the Bouthpiece via en lahalatien-ectuated valve. 

GB 1369554 describes e device wherein the aerosol 
container is noveahle by a lever end can system into e 
charged position held by a latch, a pr e uiai rs differential 
acting to trip the latch and aove the valve of the 
cmire Imrr to e discharge position. 



It is the object of this Invention to provide 



ncdicasont Is actuated by the Inhalation of the patient. 
It Is a fu r th er object of the invention to provide an 
lnhw ?*t *'* w ^ n r»mi>»«t device which is n or 
conpact than the prior art dispensers. 



according to one aspect of the present invention 
► is provided e dispensing device for use with e drug 
delivery systes m i±it ielng a 
neasar ed dose of ■edicensat fron the sysxen, the i 
Deans cesprlslng a seans for applying a preload c a p a b le of 
actuating the delivery Beans in the ays ten, a neans for 
applying a resisting pneanatic l 
actuation of the delivery 
capable of freeing the resisting pneanatic force to allov 
the preload to ectaete the delivery Beans end dispense the 



the pnoaaatic resisting ooans cay be provided by air 
which im either held it i posicive pressure greater than 
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receptacle say < 



atmospheric or • negative prtawur* below •tw»ph*ric prior 
to nliw. TOs nl«M device will act to return too 
pressure to etsespheric ox prior -juililrrUxn, thus 
allowing to* full farce of too preload to act. 

Its device Is particularly suited for uaa with 
pressurised inhalation eeroaola having valves ea tha 
delivery oaans. 

althoagh this device has bean described in particular 
relation to a system using air, it *ii* »» realised that 
in a cloaad syeten any suitable goo oould ba used. 

In a preferred arrangement, there ia provided a 
for em aaroaol dispensing container. Tha 
to an ootar chamber baTlno a 
aouthplace to alio- inhalation by a patient using tha 
device, tha racaptacla nay forthar Include ooa or more 
air inleta to allow air to peas to tha aoothpiaca. ho 
inner sleeve eneloalag the main body of tha aaroaol 
> be l ir^ within the outer chamber, the 
ia daf load at ooa and by a erase eabtr 
ehich aoDooodetoB tha valve of the aaroaol end 
chamber apart free providing aa aaroaol ootlet. 
•leave ia preferably aealad each that there la eliding air 
tight contact with the enter chamber each that the eeroaol 
janer bousing provide a piston effect 
m Bostaer to faro the resisting loed la the 
fera of a high preasaxe volume capable of preventing tha 
actuation of the eeroaol valve. 

IB a further preferred arrangement, there ia provided 
a receptacle for tha eeroaol dispensing c o ntainer . The 
receptaola may comprise aa ootar chamber having a 
Boothpieca to allow lnheletion by e patient using the 
devise. The receptacla may further include one or core 
air inleta to allow air to pass to tha mouthpiece, an 
inner .laeve enclosing the top portion of the Bain body of 
r say be lirrl"*** within the outer 
thle inner sleeve ia pref erebly arranged to form 
of an air tight piston cylinder, bellowa or 



r . . . . . of the inner eleevs will 

result in en Increase in the ea c lo e ed volume within the 
piston cylinder, bellows or diap h r agm producing e- vacuus 
or low pressure volar* to fon the resisting loed (force) 
capable of preventing the actuation of the aerosol valve. 

In one embodiment, the eleeva for the dispenser will 
act as a sliding, air tight piston, except that instead of 
providing a high pressure volume, 
froa the main casing creates e low ] 

m e favound axrangeaeat* the pneumatic resisting 
meena say be t am ed by the inner a leave and e fixed insert 
In the outer chamber linked together by flexible bellows 
or by e eliding air tight aeal between the sleeve and a 
cylinder-like extension to the insert. 

In a further embodiment, the preload la a spring 
which operates against the eeroaol valve. Preferably the 
preload is applied by e lever, pivoted la e recess housed 
in the outer chamber. . the lover amy take too farm of e 
restraining lever preventing a loaded spring froa acting 



I to reload the spring, alternatively the 
lay be cnrmartod via a plug to a spring which Is in 
contact' with the inner sleeve such that movement of the 
lever loads the spring. 

It is also preferred that the releese device is 
breath emitted ia order to co-ordinate tha release of tha 
medicament with the Intake of breath. The release device 
may comprise e valve port in the cross member. Tbs valve 
pert amy normally be covered by a flexible valve flap 
which en ectuatien ia opened, allowing the preload to 
actuate the eeroaol valve es pressure la the pnenra i ttr 
Beans returns to the rest state. In the embodiment 
wherein the resisting force le e poeitive pressure of air, 
opening of the valve port releases the built-up pressure, 
end air escape* froa the enclosed volume, allowing the 
rull force of the preload to act against the eeroaol 
valve. In the embodiment wherein tha -resisting force is 
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' a vacuum or Dear vecuun, opening of the valve port allows 
air to enter the enclosed volume, again allowing the full 
force ef the preload to act against the eeroaol valve. 
The favoured bxmatn- actuating Bean 



housed in the lower or upper pert of the chamber, 
Amj*—Atm,g open the location of the reslrtirg element, A 
valve aeal is preferably attached to said vane, such that 
on inhalation the vane mevee froa Its rest position to its 
actuating position, thus aoving the valve seal out of 
contact with the valve port, causing tha *«r*««**g of the 
valve. The vane nochanln Is preferably dynamically 
balanced, and may be biased towards its closed position, 
s.g. by e spring. 

The outer chamber nay in c lude air inleta allowing 
passage of air to the aoutbplece ef the device. The 
inlets aay take the fera of slots or of an air porous 
neuhrane. The latter is particularly suitable to help 
filter dust. 

The medicament may be a drug per so or on any form of 
carrier, e.g. including e powder or e esseoui carrier. 



Tha Invention will now be described by way ef example 
only, with reference to the a< oompenylng drawings. In 



figure 1 la a section view of an inhaler, a cc o r ding 
to a first embodiment of the invention, in the rest 
pool ties; 

Figure a ia a section view of an Inhaler according to 
the first embodiment of the invention during 
inhalation actuation; 

rigure 3 le a section view of an inhaler according to 

a aacend CBbodlnent of the invention. 

rigure 4 shows an enlarged view of a diaphragm for 

use with the embodiment ebown In rigure 3. 

figure 5 ebovs an enlarged section view of the 

diaphragm in position in pre-eetoetefl and actuated 
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Aa seen in rigurea 1 and 2, en inhalation device 
consists of e main body S which is generally cylindrical 
in cross section. The nsin body lnrlndrs e solid cross 
member 10 having a bore 13 serosa one end of the main body 
3. within the main body 5 e e leave 20 is tnrlmled having 
a similar cross section to ' the main body 9. Tbs 
longitudinal axle of both the sleeve 20 end the nsin body 
S ie generally coexlsl. A ' known type of a er o s o l 
dispensing «^<~^- 23 of generally cylindrical shape ie 
rrm tnln-* within the sleeve 30. The eleeve 20 inclndes e 
circumferential seal 10 arrengod In eliding air tight 
contact with the Inner bare 3 3 of the sain body 3. The 
circumferential seal 30 nay be e aeal of synthetic rubber 
or natural rubber. The seal nay be em 0-ring extending 
around the sleeve 20. Alternatively the eeal 30 could be 
an integral part of the lip of the aleeve 20. 



, serosal dispensing valve (not ebown]. • 
The bare 13 is such that it faros an air tight seal en the 
stem 40 of the aerosol dispensing rrmtniner 33. A 
shoulder 43 Units end locates .tha p os i tio n of the stem 
40, which In turn locates the aerosol di spensin g rnntalnor 
23 In position in the ualn body 3. a passage 30 extends 
from the bore 15. continuing from the shoulder 43 to 
interconnect with e di sp ens i ng ooaale S3. 

Aa ebown in rigure 1, the end of the oein body 5, 
having a pivot 60 has a recess «3 adapted to receive . csn 
lever 70 operating on the pivot «0. In the rest position, 
the pivot extends across tbs recess .3 allowing the can 
lever 70 to rotate about the pivot so. The x 
inclndes e generally cylindrical psssage 75 « 
e spring SO located between e elidahle plug S3 and the 
aleeve 30. 

as ebow n in Figure 2, e can lever extension SO when 
rotated through so* operates on the plug S3 censing it ta 
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ft Lid* and ceapress the spring SO. 

At tlit opposite cad o! Uu aaia body 5 is a 
ocuthpieca 93. separated fnn tbe nain body by the cross 
piece 10. Th* oootnplero t3 cnapriseo a chesber 100. The 
dispensing noasls 33 project* into the chanber 1O0. Tbe 
chanber 100 baa ona or max* air lnlata 10S such that air 
say paaa fran tba air inlets xos to tba axxtthplece 95. A 
vane ox flap 110 In it* rest poaltioa divides tba chanber 
100 between tba air lnlata 103 and tba aouthpiae* 93 {am 
Figure 1]. tba Tana uo ia pivoted by aaana of a pin Hfl 
such that it nay neve fron lta rest position towards the 
neBthpleee by naans of pressure drop between tba air 
inlata 103 laaa rigor* 2) and tba oontbplaoa 93. 

tba aolld araaa naabar 10 includes a aaall valve port 
130 which ia covered by a flexible valve flap 123, biased 
by lta construction to rest la a cloaad poaltioa. Tba 
flap US, nlvotally connected to tba croaa piece io r acta 
Damally to prevent air flow oat of tba a iwln oo rt apaea 130 
and effectively eeal tba apace 130. 

A valve etna 133 extend* through tba valve port 120 
aad ia plvotally cnrnierrotl to tba vane UO. On au v ouout 
of the vana to tba actuated poaltioa, tba ate* 139 novas 
through tba valve part 120, earning tba flap 123 to bo 
opened, tba positioning of tba pivoted oormactlon of the 
valve etea 133 to tba vans UO allow* a large aoveaent of 
the vane to cans* a esnll aovaa a nt in tba valve ataa 133, 
increasing tba ferea applied to the valve flap 123. 

In use, the patient loada tba aaroeol 
eentainex into the eleeve 30. tbe eeroa 
be loaded by providing a coarse threaded acre* in tbe sala 
body 3, positioned above tbe seal 30, for exaapla about 
tba Una I-X. Hban part of tba aain body 5 baa been 
20 can then be ilidably 
tbe inner eleeve 20 end 
naia body 3 can than b* replaced, and tbe device is ready 
fox use. 

alternatively, tb* davic* could be uanufectured aa a 



eealed unit, which ia discarded vben i 



. tb* doses in 1 



tbe lever 70 is in tbe rest poaltioa (aee Figure 1) 
Keen that no load is applied vie tbe spring to to tbe 
eleeve 20. the air epace 130 is at etnoepherio pressors . 

The lever 70 ia raised to e loaded position {aee 
figure 2] end cassea tbe spring to to be co npras eed by tba 
plug 03, farther causing the eleeve 20 end the eerosol 
TtMpwr 23 to novo dovmrards. finch B ov enent caoees tba 
air in the apace 130 to be caapressed. Air 

cannot escape thr ou gh tbe valve pert 120 which la covered 
by tbe valve flap 128. tbe increased air pxaswue in the 
apace 130 acts to provide a reaietiag load to prevent tbe 
actuation of the aeroaol valve. It also incraeeea the 
effectiveness of tbe eealing of the valve port 120. 

Downward nevenent of the eleeve. 20 and container 23 
cent limes until tbe force being applied by tbe fmgireee e d 
spring to signals the conbiai id force of the internal 
ha internal valve of the 




, in t) 

eleeve 20 and conteinex 23 when the forces balance is 
determined by tbe dinensiena of the inrTnaad space and tbe 
epring constant of the eprlng so; these, are chosen each 
that tho balancing of forces oocnra jnat before the 
- aerosol oontainer 23 has been noved, relative to its axes 
40, by e oafficlent asoent to result is a i 



133 in tbe etas 40 of tbe container. In this case, when 
tbe can lever 70 Is reieed to a loaded pooltlen rigor* 2, 
the air trapped in tbe enclosed spec* 130 will vent vie 
the ates bole 140, oat through passage 50 end aosale S3. 
As the sleeve 20 and oontalnrr 23 novo down . farther, 
eenpressing tbe Internal valve eprlng, the stes bole 135 

ia by the valve robber, and tb* air in tbe 

ac* 130 ia than oaapreaeed. 
On inhalation by the patient through the nouthpiece 
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93, a mall presenra differential ia created 
vana 110, which ia pivoted at oaa end. Tb. 
differential cause* the vane 110 to i 
poaltioa to tbe acts* tad position. The vane 110 end the 
design of the lower chenber 100 are such tbac ia tb* 
actuated position air can flow rreely fros tbe air inlets 
103 to tbe patient. 

the upward noven ant of the vana 110 causes the vulva 
•tea 125 to now* up into contact with and posh open the 
valve flip 123. Opening tbe valve flap 123 releases th* 
air oon pl ea sed in th* sp an* 130, thna ca using as lnbalance 
of forces en tbe eleeve 20 and container 23. Tbe aleeve 
20 and container 23 are forced downwards by the spring 00 
resulting in tbe release of e aeaeured dose of nedicaaent 
t hr o u gh tha dispensing noaile 33 and into tbe noothplece 
95 at tbe aass tine as tbe patient ] 
patient inhales air with e netered dose of i 

After tb* Inhalation of tb* dsee by tb* patient, th* 
can lever 70 is r o t or n od to the rest position, this 
releases tbe load on tbe spring 00, allowing tbe sleeve 20 
and mntnlterr 23 to nova back to their original positions 
under the influence of tbe internal valve eprlng. the 
volnaa of tbe enclosed apace 130 ia Increased, end air 
flews into the space 130 through tbe flexible valve flap 
123 until tha pressure in the space 130 



In an altemativ* arra ngaaoat as abown in Figure 3, 
an lnh*i« yjr»w davic* consists of a body 400 la 

generally cylindrical In cross section, vita a noothplece 
section 403 at one end and an end cap 407 bonaing air 
inlets 430 at tbe other end. 3 known type of eerosol 
dispensing container 25 of generally* cylindrical chape la 
boused within tbe sain body of tbe device. The eerosol 
A\r ptrtt+ir*j container has a stes 40 which contains an 
aaroeol dispensing valve (not shewn} . The bore 13 is such 
that it fare* en air tight eeal on the ataa 40 of th* 
-aerosol dispensing container 25. a shoulder 43 linits and 
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locates tbe position of tbe eten 40, uhich in turn locates 
the eerosol dispensing containar 23 in position in tbe 
aain body *oo. A paseaga SO extend* rres tha box* 13, 
continuing from the shoulder 43 to int er c on nect with e 
dispensing noaxle S3. 



within a aleeve 420 of einilar ere 

the aain body 400. tb* longitudinal axis of both tba 
aleeve 420 and sain body 400 is generally coaxial, the 
eleeve is in loose eliding contact with tbe inner wall of 
tbe stain body and nay include several rebated grooves 430 
In its walls to allow free pessage of air in the nain body 
past the eleeve. the eleeve 420 say be held in place by 
c on n ec t ion with a diaphregn 440 held in connection with 



thus, tho sleeve 420 effectively hangs fran the top of the 



One end of an e.g. aoulded flexible diaphregn 440 (aa 
shown alone in Figure 4) 

section 441, a flexible generally cylindrical vail i 
443 and e stiff ex cuau cc tox eection 447, is fitted around 
a pnrpose wade groove 450 in the eleeve, e.g. by snap- 
fitting. A further Decided lip 470 en tbe diephregs 
provides e song fit for one end of e i -tinpr o s ft lnn spring 
460. the connrcsnion spring is thus located end free to 
act on tb* sleeve. the other end of th* on anreaslcn 
spring ia located by en annular abonldar 481 ia e 
predoalnautly cylindrical flanged insert 4S0 boosed in the 
top eection of the nain body 400. this Insert Inrlndite a 
groove 490 into which tbe disc-like eection 441 of the 
flexible diephregs 440 Is snap-fitted. 

The Joint between the diaphregn connector eection 447 
and inner cleav* groove 450 is arranged to be air tight 
tad the shape of the top surface of the sleeve 422 to 
conforn to the interne 1 ehape of the diaphregn each that 
in tbe rest position of the Inhaler the two surfaces are 
in close uiuxl nlty, a: 
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The cylindrical insert 410 la retained in place by 
the end cap 4 97 fitted Into the sain body of tbe device, 
mis torn • chamber 590 between tbs air inlet Blots 420 
and the rigid pert 4*1 of the diapbregB. The ehanber la 
provided vita one or box* tir pathways 3,0 "uah tbat air 
nay pass frcn tbe air lalat slots 420 to too oouthpiece 
405. Its rigid diso-llka section 441 of tba dlapbraga 
alsa includes a snail valve port 49S which Is Mxnally 
srnnd by a v»lve seal (flap) 540 boosed Id a van* 530 
pivottUy ooaasotsd to tbs insert 450. 

As vans 550 la Its rest posltloa divides the dumber 
590 between tbs air Inlets 420 and tbe air pathways 500 
tha t llak to tbe noothplece ouch that It nay novo frea Its 
rest position by neaas of a pressors drop between tbe air 
inlsts and tbs aouthpiece. On ssyveasnt of tbs vane to tbs 
Kotamtsd position tbs valve seal (flap) 540 Is 
SBffloiestly noved to open tbe valve port 495. (lbs vans 
550 ny be biased closed by e llgbt spring flexure, a 
_ . ,. ..i not shown.) 
as sbova In Figure J, tbe end of tbe sain body baring 
a pivot. 500 has a recess adapted to receive a can 820 
integral vitb a dust cap 510 operating on tbe pivot. Ibe 
wlndtf a farwt7* iiiaaiiiilimt 1 iwj vitb a 
m U a c into tbs internal vail of tbe nala 



body 400. A oaaf ollover f 
of tbe Inner slseve 420 acts on tbe can each tbat vban tbe 
dost cap ie in tbe dosed position tbe inner sleeve Is 
forced by tbe canfollover to its nppsracst position. 

mum tbe dust cap is rotated to its open position tbe 
can profile Is each tbat tbe canfollover. Is free to nave 
; Bufficlsnt to allow actuation of 



la its rest position tbe dust cap 510 is closed, tbe 
canfollover 520 restrains tbe Inner sleeve 420 in its 
apperaost position such' tbat tbe enclosed space trapped 
between tbe dlapbraga 440 and tbe top surface 422 of tbe 



12 

inner eleeve la at a dIMtwti and tbe spring 4C0 is 
canprossod The valve port 495 is cloeed by tbe valve 
seal (flap) 540 and tbe sleeve 420 is clear Of tbe tap of 
tbe eeroeol can 25 vblcb la tens unloaded. 

Tbe duat cap is opened rotetlng tbe integral can 520 
aliasing tbs canfollover 520 to drop by snount be. Tbe 
r sleeve is forced downwards under tbe action of tbe 
450. as tbe Inner- eleeve naves downwards tbe 
1 volune between tbe dlapbraga 440 end inner eleeve 
is Increased by a linear equivalent accent *'»', less than 
or equal to A*, since tbe valve pert 495 la closed this 
exeats* a low pressure volume or near vacuun in tbe spaee 
600 [figure 5). Tbe effect of tbe pressure differential 
between tbe enclosed volune 400 I 
ij each tbat tbe inner eleeve tends to resist tbs i 
of tbe spring. AS tbe Inner sleeve, novas downwards it 
cfmtacta tbe aerosol, can 25 and begins compression of the 
aerosol valve (not shown). 

D u w a w ar d ■ uvausa t of tl 
until there is a balance of I 
force in tbe spring 480 and resisting forces created by 
tbe pressure differential end ecapressicn of tbe aerosol 
valve. The geonetry of tbe device is exrenged each tbat 
tola balance occurs before tbe aerosol valve has been 
sufficiently expressed to actuate It. 

A typical eeroeol requires about 20* force to 
actuate. Tbe spring 440 should accordingly provide a 
greater ferae, preferably 10% to SM greater. 

It nay also be possible -to arrange for tbe balance of 



a, sucb tbat tbe spring force la balanced by 
tbe resisting force produced on tbe Inner sleeve by virtue 
of tbe pressure differential. 

On inhalation by the patient through tbe aouthnloce 
405, e snail pressure differential la created across the 
vane 550 which is pivoted towards one end. T 
differential, causes the vane to novo frcn 
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posltloa to the actuated position. Tbe vane and design of 
tbe air paaaageway 550 in tbe cbanber 590 are each that in 
the actuated position air can flow freely free the air 
inlets 420 to the patient. 

The aovenent of tbe vane 550 causes the valve seal 
(flap) 540 to be cored out of a sealing position with tbe 
valve port 495. Opening the valve pert allows air into 
the gap 500 between tbe dlapbraga and inner eleeve such 



This causes an inbalanee of farces eating en tbe sleeve 
420 and container 25. The sleeve and container are thus 
forced downwards by tbe spring 450 resulting in tbe 
release of a neasared dose of B e dlcsnwn t through tbe 
dispensing nexzls 55 and into the acuthpleee at tbe sane 
tine as tbe patient breathes la. Tans tbe patient inhales 
air with a astsred dose of aedicansnt. 

after tbs Inhalation of tbe dose by the patient, tbe 
dust cap 510 is retnm e d to its cloeed position. This 
rotates tbe can 520 and causes the caafollower 530 to be 



eoving it upwards to i acpress the spring 450 and close tbe 
gap 400 between the dlapbraga end inner eleeve tap surf see 
422. This forces air oat of the enclosed space 500 which 
escapee through the valve port 495 lifting tbe valve eeel 
(flap) 540. Since the valve eeel (flap) Is only lightly 
biased to its closed position it presents little 
resistance to sir flow cat of tbe mr Tonsil space. The 
aerosol can la free to return to tbe rest position ender 
the eetlen of its own aerosol valve spring. 

In use tbe petient loads tbe aerosol disp ens i n g 
«-*TT^ninirT iota the sain body. Tbe aerosol container any 
be loaded by providing e coarse tbreaded screw In tbe nain 
body 400, for ezasple about tbe line I-I. Khan part of 
the aala body 400 baa been unscrewed, tbe serosal can be 
inserted. The eein body 400 can then be replaced locating 
tbe inner sleeve over the top end of the can, and the 
devies 1* reedy for use. As described previously, tbe 
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I as a eaaled unit. 

I with eeans to provide e 
regulated air flow to the user or inhaler. Thus a sonic 
device, e.g. e reed, nay be provided which Bounds when the 
inspired air flow Is greater than a pre set level, e.g. 
above 20 to SO litres per niante. The sonic device nay be 
located in the aonthpiace 95 or below tbe air inlet 420. 
The eoond produced wares the petient to breathe at a lower 
rate. 

The device nay also be provided with e neaas such 
that it will not operate below e certain pre-dstemined 
air flow rate, e.g. 10 to 20 litres per ninute. In one 
i 550 or lio will be biased by a spring 
I n<«<-™ air flow is necessary 
for it to nova to its actuated position and enable the 
valve seal to open. 

The nain body of a dispensing device, as described in 
the first or seoand cohort t went of this invention Is 
preferably nazmfectured fren e plastic such as 
polypropylene, ecetal or eoalded polyetyrene. It nay 

another suitable 



1. A dispensing device for bm vith • drag Wiwy 
■yrtaa cosprlaing • oaana tar releasing a aeessred dose of 
ssdlcansat true the systea, tbe releasing nun cmprUlng 

• i for applying » preload capable of eetuating the 

delivery nanus in the systea, a Beans far applying a 
resisting pneuaetle fare* capable of preventing act u a t io n 
of the delivery saint, and a release device capahla of 
freeing the resisting bosom tic force to allow the preload 
to actuate tha delivery nenna and diapansa the nedicaaent. 



2. A device es clalaad in Claia 1 wherein toe drag 
delivery systae is a pressurised inhalation aerosol having 
a valve as the delivery seana. 

j. An inhalation actoabla dispensing device for use vith 



for applying a preload capable of actuating the 
Internal valve of tha aerosol contain e r to release a 
uttered dose of nedicaaent fren the c ontainer , a resisting 
pneanatlc force capahla of preventing actuation of tha 
aerosol valve and an actuated release device 

capahla of countering tha resisting pncsaatlc feres to 
allow tha aedicenent to be dispensed. 

I. * dispensing deviee as elaiaed in Claia 3 wherein the 
inhalation actoabla neans ceanrisea a oeveable vane, which 
on inhalation is capable of aoving fxoa a rest position to 
an actuating position. 

5. A dispensing device as cleiaed in Claia 4 wherein the 
noveable vane is capable of actuating the releaae deviee 
to allow the preload to actuate the aerosol valve. 

A dispensing device as elaiaed in any one of the 

for the 



pcuceti/onts 



dispensing; container coapxising en outer chanber having a 
noothplece and an inner sleeve included within the eater 
cbADbcr, tha inner eleeve et least partly enclosing tha 
nain body of tbe aerosol container. . 

?. A dispensing deviee as elaiaed in Claia 5 wherein tha 
ootsr eeenber lnclndea one or sore inlets to allow air to 
flow to tbe aouthplece. 

a. a dispensing device as daiaed in any one of the 
preceding claiaa wherein tbe preload is applied to the 
by use of a spring which operates against the 
aerosol valve. 

9. A dispensing device as clainrd in any one of Claia a 
l to 9 wherein the pneunatie resisting force coaprises a 
voluae of air held at a positive pi seams greater than 



10. A dispensing device as elaiaed la Claim 9 wherein the 
positive pressure is created by co-operation of the 



11. x deviee as elaiaed in Cla ia 9 or Claia 10 

wherein the preload coapriaea a lever pivoted la a recess 
In the dispensing device, the lever being connected via a 
plug to the spring, the spring being capable of acting on 



13. A dispensing devlcs ae elaiaed In any one of Claiaa 
1 to • wherein the pnermatlft resisting force rmgiH e sa a 
voluae of air hsld at a negative 



U. A dispensing device aa elaiaed in claia 12 wherein 
the negative presssre is created inside an expandable air 



tight volose selected froa a 
diaphragn. 




PCT/C091/D2H8 
, piston, cylinder or 



in Claia 12 or Claia 
a spring acting an tha 
aerosol, said spring being 



15. A dispensing device as 
said lever urges against a ess 
far said device, such that 
tbe lever to drop and to 
spring to act upon tha inner 



elaiaed in Claia 14 wherein 



of said cover causes 
energy stored la tbe 



II. A dispensing device as elaiaed in any 



valve port, neraally covered by a valve flap, which is 
capable of being opened on actuation of tha devies. 

17. A dispensing device as elaiaed la any one of CI a l as 
2 to IS which further casprlscs a sonic device which will 
soend a signal When s volaao of air passing across the 
sonic device provides ths Inhaler with an inspiration rate 
greater than a pre- aet rate. 

II. A dispensing device aa fflftl— in any one of Claias 
4 to 17 wherein the wane la hiased sech that it will aove 
to its actuating position et a predeterained air flow 
rate, bet will net neve to said actuating position at a 
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